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Abstract
This research is joint research with the Akita city library. In Japan, after the $1990s$ ,
those who do not read a newspaper, a book, etc. are increasing focusing on a youth.
The user of the library is also decreasing in relation to the situation in Japan. Based
on it, in the Akita city library, they considered it required to investigate the present
state of the user of a library. Moreover, it aims at offering service in alignment with
it, when a user’s present state has been understood. So, in this paper, we have
analysis statistical about the characteristic of the user of a library, and it proposes
about the state of future books service in a library. Moreover, the book van is
also managed in the Akita city library. The Akita city library is demanding the
improvement of some run courses of the book van, in order to increase the service
time in each service point more. So, we introduce also about the improvement plan
of some courses by Dijkstra method.
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, $N$ , $\epsilon$ , $K(\alpha)$ $\alpha$
$N(0,1^{2})$ , $P$ 1
24,863 , $\epsilon=3,$ $\alpha=5,$ $P=50$ ,
$n^{l}\geq 254$ . 85% , $n’=254$









No 5 , No 5 5%
, No 1, No 2, No 3, No 4
. No. $1\sim$No4 $i=1,$ $\ldots,$ $265$ , $i=1,$ $\ldots,$ $4$ , No.$j$
$k=1,$ $\ldots,$ $k(j)$ ( $k(j)$ $i$ )
. $k\in\{1, \ldots, k(j)\}$ ,
$\{$
$0$ ( $i$ No4 $k$ )
$x_{ij,(k)}=$
1( $i$ No.$j$ $k$ )
, No 1 2 ,
$k(1)=2$ .
2. No 1
$i=1,$ $\ldots,$ $265$ No 1 $(j=1)$ ,
$x_{i1(1)}=1$ $x_{i1(2)}=0$ , $x_{i1(1)}=0,$ $x_{i1(2)}=1$ .
, $i$ $x_{i1(1)}+x_{i1(2)}=1$ , $x_{i1(1)}=0$ $x_{i1(2)}=1$
, $x_{i1(2)}$ . , $i$
$j\ovalbox{\tt\small REJECT}$ $k=k(j)$ $x_{ij(k(j))}=1$ ,
$x_{ij(1)}=x_{ij(2)}=\cdots=x_{ij(k(j)-1)}=0$ (3.1)
, $i$ $k(j)-1$ .
$k(5)=8$ ( : ) ,
$yi$ . , $k\in\{1, \ldots , k(5)\}$ ,
$yi=\{\begin{array}{l}0 (\text{ } i\emptyset‘ \text{ } k \text{ } t\backslash )k (\fbox{}\text{ } i \text{ } k \text{ }).\end{array}$
3.2
$i$ $\hat{y}i$ , , ,
.
$\hat{y}:=\beta_{0}+\beta_{1(1)^{X}i1(1)}+\sum_{k_{1}=1}^{6}\beta_{2(k_{1})^{X}i2(k_{1})}+\sum_{k_{2}=1}^{8}\beta_{3(k_{2})^{X}i3(k_{2})}+\sum_{k_{5}=1}^{5}\beta_{4(k_{3})^{X}u(k_{8})}$, (3.2)
, $k_{1},$ $k_{2},$ $k_{3}$ , $\beta_{1(1)},$ $\beta_{2(k_{1})},$ $\beta s(k_{2})’\beta_{4(k_{3})}$ . $\beta 0$ ,
$\beta_{1(1)},$ $\beta_{2(k_{1})},$ $\beta_{3(k_{2})},$ $\beta_{4(k_{3})}$ , $yi$ $\hat{y}_{*}$.
.
(P) Minimize $Q(\beta_{0}, \beta_{1}, \beta_{2},\beta_{3}, \beta_{4})$ (3.3)
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$i=1$ $k_{1}=1$ $k_{2}=1$ $k_{3}=1$








, $y$ $x_{3}$ , $x_{4},$ $x2,$ $x_{1}$
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. 16 602 ,




, 2 2 , 1 3 , 3
3 2 . 2 7 , 3 9
, , .
, 2 , Dijkstra
.
1: 16 3 3 9 , 2
2 7 . .
Step 1. 3 9 . 3
Dijkstra , 3 1 .
Step 2. Stepl ,
Step 1 , 3 9 Step3 .
Step 3. Step l,Step2 2 7 .
2 Dijkstra ,
2 1 .
Step 4. 2 7 .
1 . 16 439536
219. $768km$ . 1 ,
238. $805km$ 1 19.$037km$ . 16 ,
779 602 ,
132 .
7. 1 ( : )
1 132 519.0 925.4 13 343
2 148 6202 10 244 14 35.1
3 15.6 7205 11 27.0 15 42.3
4 18.0 8229 12 288 16 77.9
2: 1 3 9 , 2 7 .
Step 1. 2 7 .
, 2 1 .
Step 2. Stepl ,
Step 1 , 2 7 Step3 .
Step $\theta$ . Step l,Step2 3 9 .
3 Dijkstra ,
3 1 .
Step 4. 3 9 .
2 . 16 440094
220.$047km$ . 2 ,
238. $805km$ 2 18. $758km$ .
568 602 1 .
210
8. 2 ( : )
1568 5259 9 148 13 20.3
241.2 6287 10 157 14 22.9
3306 7263 11 191 15 24.3
4356 8132 12 198 16 451
5
1 2 , Dijkstra
. 1 2
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$i$ $k=2$ , $x_{i1(1)}=0$ .
(2) :
10. No 2 ( 265 )
$i$ $k=7$ , $k=1,$ $\ldots,$ $k(2)-1(k(2)=7)$ $x_{i2(k)}=0$
.
(3) :
11. No 3 ( 265 )
211
$i$ $k=9$ , $k=1,$ $\ldots,$ $k(3)-1(k(3)=9)$ $x_{i3(k)}=0$
.
(4) :
12. No 4 ( 265 )
$i$ $k=6$ , $k=1,$ $\ldots,$ $k(4)-1(k(4)=6)$ $x_{i3(k)}=0$
.
(5) :
13. No 5 ( 265 , 500( ))
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